Cryogenic detectors enable the analysis of dilute samples whenever semiconductors lack energy resolution and gratings lack efficiency.
Experimental setup: Scan E of incident beam I 0 across absorption edge of interest, measure intensity of subsequent fluorescence I F .
Cryogenic spectrometer : 9-channel STJ 10-20eV resolution, ~100,000 cts/s, Ω/4π≈10 -4
Why soft X-rays?
Low energy transitions are sharper and more sensitive to chemical states. Cryogenic spectrometers are sensitive to ~100 ppm metal concentrations in proteins. Cryogenic detectors 1) increase detection sensitivity for large masses, and 2) can discriminate between different ion charge states. 
